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Coronavirus Disease 2019 (COVID-19) is a life-threatening disease caused by the
Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2) virus which was first
reported in late 2019 in China, from where it then spread worldwide [1]. According to the
latest data from the World Health Organization (WHO), since the start of the COVID-19
pandemic, there have been 761,402,282 confirmed cases worldwide and 6,887,000 deaths
reported so far as a result of pneumonia complicated by SARS-CoV-2 [2].

Since the beginning of the pandemic, and particularly during the first and second
waves, the goal of this Special Issue has been to highlight the crucial aspects of SARS-
CoV-2 and the disease in light of the new knowledge that was emerging. A total of
15 manuscripts have been published in this Special Issue. These papers provided insights
into epidemiology, pathogenesis, epigenetics [3,4] COVID-19 emergencies in hospital
settings [5,6], advanced diagnosis [6-8], vaccination [9,10], and SARS-CoV-2 infection in
the experimental setting [11]. The high scientific rigor, originality, and, for some of them,
the high number of citations obtained, are well evident.

A very interesting aspect that emerged from one of these concerns in particular was
the role of certain intracellular bacteria, such as Chlamydia pneumoniae and Mycoplasma
pneumoniae, in influencing the outcome and prognosis of COVID-19-positive patients from
both a clinical (respiratory) and instrumental (radiological) point of view, although the
influence on the mortality rate was not significant compared to the control group [12].
Such co-infections have also been shown to cause an increase in D-dimer and fibrino-
gen values; this increases the risk of thrombosis due to their known ability to evoke
hypercoagulability [13,14]. Another original study, both pathogenetic and clinical, aimed
to test whether testosterone levels were associated with glial fibrillary acid protein (GFAP)
and ubiquitin carboxy-terminal hydrolase L1 (UCH-L1), biomarkers of brain injury, in
patients with a severe form of COVID-19; the study showed that the traumatic brain injury
biomarker UCH-L1 may be associated with the neurological damage observed in severe
COVID-19 cases [7]. Furthermore, a negative correlation between UCH-L1 and serum
testosterone concentrations implies that testosterone may play a role in the development of
neurological sequelae in severely ill COVID-19 patients.

A fair number of manuscripts concerning the diagnosis of SARS-CoV-2 infection have
been the subject of publication in this Special Issue. Real-time PCR-based assays performed
on respiratory secretions for the detection of viral RNA are currently considered the gold-
standard method for SARS-CoV-2 diagnosis. Moreover, additional and more advanced
molecular methods, such as droplet-digital PCR (ddPCR), clustered regularly interspaced
short palindromic repeats (CRISPR), and next-generation sequencing (NGS), are currently
under development to detect SARS-CoV-2 RNA in clinical specimens [8,15]. However,
the high rate of single and multiple mismatches found in the target regions of molecular
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assays used worldwide for SARS-CoV-2 diagnosis reinforces the need to optimize and
constantly update these assays according to SARS-CoV-2 genetic evolution and the future
emergence of novel variants [16]. In this context, the omicron variant has been highly
contagious worldwide, although the severity of the disease has been milder, with a less
lethal course for patients. Recent diagnostic strategies have been adopted to either detect
viral antigens, i.e., antigen-based immunoassays or human anti-SARS-CoV-2 antibodies,
i.e., antibody-based immunoassays, in nasal or oropharyngeal swabs, as well as in blood
or saliva samples, even using SARS-CoV-2 serologic methods [8,17]. An aspect that has
been uncovered only partially, but may soon be the subject of in-depth studies, concerns
the dosage of mucosal secretory IgA, especially at the ocular level. The role of mucosal IgA
in counteracting SARS-CoV-2 infection, particularly at this site of virus entry, appears to be
promising [18]. Ultimately, innovative tests such as MqSOFA and NEWS-2 were applied to
assess intra-hospital mortality (IHM) and 30-day COVID-19 mortality. MqSOFA, although
not able to predict treatment, is easier to use than NEWS-2, especially in the emergency
setting and when appropriate [5,6].

There are still many uncertainties regarding knowledge of the virus and disease: are
asymptomatic people actually infectious and with what charge? Can swabs alone be
considered effective? How long will the vaccine be able to protect us? Why are people
infected with SARS-CoV-2 not protected against a second infection? Will the immune shield
acquired by the most vaccinated countries be sufficient to protect us from possible variations
generated by poorly vaccinated countries? Nor do we know whether individuals who have
developed severe symptoms of COVID-19 develop more neutralizing antibodies and thus
greater protection against reinfection. Precisely in the case of coronavirus, protection may
be short-lived, as several authors have suggested. However, it is also true that high levels
of antibodies to pre-existing coronaviruses are associated with mild disease, suggesting
that their measurement could be useful in predicting disease severity [3]. Epigenetics
can help us answer some questions. Epigenetic disturbances in both the host and viruses
are a matter of great interest in revealing the disparities in mortality and pathology of
COVID-19. In fact, several targets of epigenetic modification in the virus, as well as the host,
have been identified, including m6A, ACE2 modifications, etc., which have been linked
to various conditions in infected hosts and their pathology [3,19]. Finally, considering
the emergence of new variants, especially from countries where there has not been much
stratification of vaccination, how will the situation evolve in general? From the literature
data, it appears that breakthrough infections can significantly enhance «-S- and neutralizing
antibody responses, indicating a possible benefit from booster vaccinations [9,10,20]. It is
not excluded that many of these questions may be answered in the second edition (2023) of
this Special Issue.
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